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(54) BOTTOM SUBSTRATE FOR IPS LCD AND MANUFACTURING METHOD THEREOF 



(57) Abstract: 

PURPOSE: A bottom substrate for an IPS-LCD and 
a manufacturing method thereof are provided to 
omit the protection film forming step and carry out 
the heat treatment for plasticity of an orientation film 
simultaneously with the annealing of thin film 
transistors, thereby reducing*the number of masks 
and the processing time period. 

CONSTITUTION: A bottom substrate for an IPS-LCD 
(In-Plane Switching Liquid Crystal Display) includes 

a transparent substrateO 00), a gate wire formed on| 

the transparent substrate including gate electrodes in the first direction, a common wire formed in the first 
direction and a plurality of common electrodes branched from the common wire in the second direction, a 
gate insulating film formed on the gate wire and the common electrodes, a semiconductor layer formed of 
amorphous silicon layer and an impurity semiconductor layer on the gate insulating film, data lines formed 
in the second direction of the semiconductor layer and source and drain electrodes connected to the data 
lines, a plurality of pixel electrodesO 1 6) branched from a lead-in wire extended from the drain electrodes 
and amiss with the common electrodes, and an orientation film (1 1 8) on the pixel electrodes in the vicinity 
of the pixel electrodes. 
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(54) *&7im ^gSAig^g 7ig gj ng| gam 



71 fl]0l§:HH#S . S^Ofl SS^i ^Sfe B.?fl^; £71 7II0I M §S*r£«01l *ll 2 

zj-^j ^pf hiss geiess -*i'2rtf©i aB».*«w&s»2fc-^i'»ifca^ a aioiEj isja 
m^m »a»»&: s« »r. £7i hh«s« awe- 7i® £org « sw-*kh , mnftsi s sh*" 

Hi il'^-Sr^.ft/^TTJ 11 ~ Eflei WMiXjS apt .MB3n : *H2| biy a Canne8tl ira)0il ^ 

E|£ g«BIS:SAIp|i;6!A|*fe SaHS *SS-aA|.S-»S -*I-WI?SS| XllSWaS JfiSsf 

0^3 ^ SSAI^SJ BUSS 33UIS0I "BfitEIOI, S&«IB t*£AIIJ ^ ^ 



mis: 

J£0(f 



£ IS 8^*12! USTIItl °^S5A|&t:|2J BSS EAItJ- BSE. 

£ 2a, 2fe U^B 112 ?fl* °4S£AISa|2J £*(ofl), S(on)£EH2| SEAItff 33SE. 

£ 33 ^EHHI H?37fl^ eq^iAl^ie th^ 7IS2J CHth EAIt* 

£ 4a LHAI 4d£ E -3SJ gB£ A-A, B-B, C-C(HI [EfEF 1B£! B2!# ^SBTll^S EAISJ- BBE. 

s s~ b .ssM njg bswb. ?ia.iAi§ws 5h¥7i&2j.ti »A*oe. tm sjutt 

E 6a LHAI 6d^ E 59J ^BS D-0 g E-EOfl EttEl- ^ IBS BBM SS-BTUSS EAI& E>B£ 



<E32| ^a^eOB.CHt»-¥22| : .«IS> 

100 : T : EaH^ AEi 

116 : 118 : HHt^ 
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& WS£ 0 -q g £A| 2*1(1 i quid Crystal Display Device) 0(1 223. §Q 2A1l§h7flS S271IS(IPS 
; In-Plane Switching) °-!jS3EAIS*l » 321 mi 2010. ' 

ie. f ^2s ajigiAis-tisi ^§aa^ 01^2 21- g^2§t oig^a 271 °hss ri* 

2@ifb^f2' ™rj*" ^'otQ HH1011 ^ F ° S » a 2l£D|, aiSofs^lg-l °i 3)1161 3» 

^§f AI§«(A^LC0 ; Active Matrix LCD OlSKajSfiAISflS aras^ *|tf£ 3! SsS%«lSS 
#71 9|SSAI5W|fe 5*S30r«g£! HEIHEI 7l8(#^7IS)a- »±gs}OI OiEilOl 7ie(SW 

Wit 715 Af0,(HI * aa oi^owsa, oieiw oisxaiskioiais b» 
a^fo ahts^oi ^-o^ bei& a^isra sjsh awsa, waai- jw^m i°\ Si 

nau, &--sie a^is-wi Hiti- ^s^e^ Mom mgo\ sti- &g« ^5 sick wej- 

0I*K £ IS f-^SKJl S«f5J2! 83741*! SSSAISWU mtJS SStHIK 

EAItt HrEF ,#0|. : ijetlEi 7H*a 4^7l5KI0)a OJiieOI i>lSS! *r¥?liKZ0)i)l A)£ OREIO) CHifsl 
I! SfcSW, 01 2^ S! 5^l»<10,v2p):AroitHl^ ^&#C30)QI PH.XHEID! 

27| o^3lS(20)^0flS §#2^(22)21 342^(24)01 §g §3 : 20|| SSEICH SO. 

271 *!§§(3Q)s 291 S*a'^(22)2 r 342^(24)21 4= {§2711 (26)011 °|oB »§SCK 

E 2a, 2b=r 1^2! S3 75^ «BS&AI5a2| 2£(off)> £(on)2E||2) g^g 2J-2J- SAI*r B3E0I 

E 2aMAI£;. 2 = 2EH£ =£12?87|- e!7 r EJ*l Sf2HS ?S«'(32)2| 2S0I71 lOjLrXI ^EHOIQ. 

£ jsapi e!7is stoo.-saioiAisi 2j§2i 2aoiM eaie!- se9££. s«a=i(22) a. 
««»-™»)s -fli -s*a^.(zz)» »a?s^c4)aioioi -aaoi ej^sies-wi ^«Eib *ss>ii(26) 

01 <ig ^ 711 0)1 SJoH 01 SSrHS , A| OROI aO) 30 £ US s ta 711 E! a. 

mms., 27I;S^71I« aiSIAISfljg §^0))A1 SStg UM, 2/6E/5r/^ Stf££ 60-85' ^tKHI A1 

E 3S Ugi-SlS! -S! 3 711 « 3JSaA|§fX|g Sf« ?|B2| &h S^«0(| CH^ S^g EEAItt ggSOICK 
EAIt^ mi &0I, A1S SUHSfe g^fSS 7)I0IM blli!(66) S! DflOIEI BH£!(70)0I ^230) Sj3, 01 711 
S^ fl iwjql^(T)S 8^rl 0, o4 Wte °r»e!E( Island) ««H| tLtE»3(84)fi SWt 

a%'^ l s£^mm B S7\&S%S 6J ~ 3 ' SSIiHi!(64)01 ° SEI01 aa - 01 SgHHd(64)0||A1- 
ifKi^s'asJS'TOiS^ 2 ' 83 8! * IBa(72)0,A, = ^ig^(74)0| 271 §S2 

271 7)|0|E gj rjioiEl UHA|(66, 70) 2*2*21 gf MB<HJ= 2|^Sie{0|EA|)£+2| 91 ?)|0I 

El 1ISS.^(75 ( 77)01 2}2f «2tltH KSQh 01. 7)IO|g g 01 01 E| HUES ^(75, 77) 2011 £ .01 7fl0|& 
|'_£iOIE1:::I|.=a^(75. 77)1 itgAI?l& TflDIM m EflOIEI HHEg^ ':a«|»(83. 73)01 « 2 El 01 




Q^H(mask)S ais»Hl, 01 0^31 Ojg^ A^^i ^(photolithography) ^ mt\Q\, 
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*l ^EHS 2f B>EH6, ESS S)S SHgt^Tfl 

^s^o| gg- MS*i*rSS01l ei*r 0^3 5^01^ H^^Q. 

5E 4a^ ^97IS(1) £0{| ^OlH(Al)/g^y(W), ^OIs/^(Ta), SN?Dls/EIEKTI)2f ifg 
□Is trgm ^fflEi^(sputtering) ?\m\ ?m S*^ ^, Jfi 1 0^3 S3 Oil °loH M I TilOlJE 
2^ (80a), 1 £13^(62a), MEWl Til DIM B}|E(67)e HI 1 71101 M HH2(66a)l *i£t\~ 

B30OID. 

E 4b^ £7| M I 71I0IE 2^(80a), HI 1 £#2^(62a), H 1 TilOlM HH£K66a)0l 7IS £011 

£91 Till I Til 01^ £J^(80a), 731 1 Sg2?^(62a), M 1 TilOlM HH2(66a)0| **££! 32JS 3£ S>^£r 
£j~g D^3i E£S (drawing)*! tl ^> tttraEISKM £71 gf^W+Sre D^37l- S«J S<3£ 

oil ^oilkaia)^^ oi^ois n 2 nom a^(80b>; m 2 £#2^ (62b), m 2 mm mmssb) 

m ^SoKH, 01g#^S Ol^0|£! Til 01 M 3^(80), §W3^(62), Til 01 M UNfl(66)» ^ SSBQ. 
01 OH, £71 HI 2 Til 01 M HH2(66b)0| **££IXI ^ | TflOl^ UH>j(66a)^ TijUlM IBE^(I) 

£ 4c£ £7| Til 01 ^ g=*(80), §#2^(62), Til 01 ^ KH£ (66)01 1*3*J 71 £r £011 ¥SE2£ SUS! 
ITOflndiun Jin Oxi'de)! S^ltf *, HI 2 D^3 S§OB -2|fl £71 7fiO|M 5HE^(l)t SS 71101^ IK 
E. £»^(75)M **£t^ BTS01CK 

£►71 ITOS 01^01*!* TiiOlM EHE SS01IAI 2l^£l£(0IEAI)2h TflOlE SUE(67)Z*2J S 

E 4dOi|At^ 71101^ SHE 2^(75)01 715?" £011 ^eeOHr^§*r (Plasma Enhanced 

Chemical Vapor Deposition) SHI! OlgofOl, £EI£ SSfSKSiNx), u ^ ^eiBJa-Si J amorphous 
Silicon)©, m£W HISS flEI9(n» a-Si)#M 7:1*31 CHS ^, £71 flEIS gir^s Til DIM ^ 

2K8Z)o£ tS^KQ, £71 -UI8-a -SEIS* « B-wS UlSflvfiiaS'M 3 OteH SSM .2|2|- 
^Ei*#(84a) S ! 5£S| ^^^(84b ; ohmlc contact layer)SS Ol^OiS ^E^I#(84)m 
01 Eh. 

£71 SSI- S.®lS(84b)S ^EIM#(84a)2l- ^ g&^tf ^71 ^SJ-^'S ^ 

£ 4e0ilAfe ^7l :: eh£-aft(84)0|.«aS 7ieej 7H0JM §S5|(82) £011 ^1 4 0^3 SS^S 1 1 

0|: Xi 1 Til dl^ a£a^-3«W(-89a)S 8B0IAI 2I¥»S». HOI £ SHE^^(75)» .aW£S 3 

CWM'AIS, £71X11 1 Tfl ore SHES^ ^aj^(83a)0l 7IB £(H1 HS(Cr), S.E|SE!(Mo-),. 

e! (W)2r. 1T£ » '1 :S^#SS B^SrH, 0| M 1 £011 Sf^Q|--&«EJ-e, -&«qife/- 

W^BI, ^niS/BBar'BS B*Di&aSfi"-» 2^i£S 23^P,^f, 01 ^.^^#1 « 5 Oh 

^3 ssoii siw./dSttsan-.oRas ^ ^ sa-a asxsB, we ^£§ra, t^a^(74) hei 

II, DjEAI^J QI0IE1 1E1 2ZlTo^ L1I0IE1 BHilw ^£t!CF. 

0) S Sdiei £R(B6, 88)H| ^£^S ^Oil^ 0| SI Ecliei 3^(B6, 88) AhOl ^?Zh2J 
SB|«('84bMi XB7ISH3I, 3 §W#g Ol^^ ^El«#(84a)# ix^AIS^S-W, xH^(ch ; channel) 

Dim, £7i m^^mm DiEAi*naoia-HHas «H"Ha6HHi ais mutm m^\y\ w^w, $ 
^mmz^ S7i^ aas arwoi oi tf^^(74)^ tiioim hh^keiioiei hh^oi Rnm~ 

^2.^ ^Sl^-mS^WM §#2^(62)aEKH¥M ^l^lohE^ **£t*Q. 

£•71 Til 01^ 3^(80) S «»Eiil# (84)21- ^ SI Eai°J S^(86, 88)^ ^5f M?HXI^EJ(T)1 01 ^Q. 

£ 4g^ £71 ^ M|HX1-6E1(T)7|- 71^ £WL ^ M^XI^E^(T.)BJ ^£OIU lithe ^7|_ ?l^ 



MM n 2 Tifoi^ SHES^ "SB|«Di EAI)1 ^£§ra TilOlM EBE3^ ^#(83)# ^£^f~ 371101 
Q. 

£^ HhfiF ^01 7|£2| USTfl^ ^SiAIS-^ie 7ie^ m 6 D^3 g^Oi Xil^£l7il 
3^Q1L Blg^il ^(HIAI £71 D\U0\ S§ e ^E2| ^SE^M^S TJIOIM S EflQIEl BSa^tji f 

SHS : f 01 atDofe i^E SJEK 

^, 71 S£| g^71l« ^SiAl^xie 715.^ »2SSS"6 0r±3 LHT3.4 qh^3 7i^ 7c|?t. 

Oia«j,OUi:3-Sa ^(Hl^, W^ehtjahs, s«g tf^A|?|7l '?|«-OIHS(anrealing)SSdl ^^li 
EK 

£-71 Oiyg SSS, £E21 S^LHSWl EE|E|-.£aa-7r ^OILfe ggWI CHSIO?, BSt»- B»EI- 

TWor sig ersa i^£eh^ ^xiai^i^ ist^m 

Uf5f.e?H7;|AEi2| Oty© SSS ^ M2HA|^E12| :37|^ tf£A|7l7l ^|?H SfiSJ" Sg.OI 
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#71 oiy^ ^oiib 7hoije iwaai- hioieh wiaasi bsoiu ew<98») a «w eaHAi^Eisj ^ 

SOI CHti" £71*1 3M S§I ;H*I STBB 7>aLHb g£0| HI! HQ. 

0|E1*J 01310! g§§ 7iS! WMISS DIE AIL* #¥7l£ttr * h JJil tt*T 2 ^§^J ^?SJ£S 

lEAISWia HWS a g§£5 M017OT BQ. 

#71 oh S g £goj 57i e?fl0flA1b, °-»*2J UH^l US** 8W°€ S£*K7I ?l^> BHtmi tl&orb 

ssoi avso. 

ormsfsraasss hsxf isi 7ie a^ou §3 E5tr °, ^^ti- szhhiai Bfladta s»ai?i 

hh^hj ^ggOII rfc&ab BflEl ##?J- «,H2j- J^Aj^EI CHyH £23 

B*IZI SHtf 52 mOflAi S«a°S, oj^ioi sgia- eqg y 3SZT0II «30rS4aQI 

SSBie SI SSAIZW £7rA|E?lb Rojog wgg^ BSOi SIQ. 



HE-ILK £ aStHIAib Oia« 0^3 §y S8AI3» 949101, Dh±3 ^CHI CU-E 33 Hie SI 

aizhdi ijoisoii raeh sjkpi *is ish boi ^^if **#ai5?ih&w, gi+s 

4, £ BBOIAlb 01 310 1 SSOflAI gE2] fist SSSSm 4JB»U2, ^ MSHAi±E1 #011 HNS. HH 

[as mm\ ssaraoiAi,«» mshxi^eiej ayaH-Batr aaeig gAiwi ^ ^ a s 

§WI &^£^^ -201th 



#712^ S# 4^».«»»^":Wre'tt80|A|£.«BaBffl;-a^|: *B?I» #011 HI i;BW2:S : tf«a 
TiOlM 5*»rb TflOiM e3[a.Mtt£3:««BJf||||fl-a! #?! S*«tfOIW.tf3l 

a-'2';S»ra-s-Q*-M*7i@'-.a»a^»; #7i amis m& a #^on -waavaois m&w 
m ^»drM-aa^ A »- l soi ; »'aB hiss .aa-5'(fcsi)'* s g^t ^Kn^^siYi^ gi^ch 
3 wa#m: #7i BTEafti^oy. flxisioi, #21*11 2-s«£3 ««B : aoia-nHa a- ^i-ehoiei 
HHflwi..&aB ^ a ^Bflei Eaa-a^oiAi s^b a«BHflMAi-E^.w s^iaw £ 

■d=7l >fl6lfe: ia^ BCB(BenzoCycloButene), 0F317II .aS(Acryl ic Resin) § GHhi ftHiFS DI^CHAI 
EH, 'S&l"BHt*WS .aHI0|DE(polylil-idB)9r^S Ol^OfXIH, ^71 Til 01 M HHd a S^HHd^ 

4^1 CD 01 El HH^ S t^3^^ e£ISS!(Mb), S^QKW), 3g(Cr) S Oihi ol-Li^ 01^012 

Q. 

£ £E 11^ 4301 Alb* ^2?IB# ^HiSfe BTfl^J ^| ?S7I5 4^WI 

A^A|?t(photol ithography)gSOII 2J^ 7HI 1 UY±H SUOfl £J^H TilOlM £Re StJ^fe 71101^ HHd 

sk a§a^i >uoim hh£I a §12^ 7uoim m^m btii 

2f; ^71 TIIOIM aa^^OII M 2 0^3 SSOil Hl§^ ^El^# S M^M HISH ^EI5## 
OlgtlCH ^[§1 ^^ol~ E^!2F; 4^1 eiEa# ^Ofl ^1 3 °]^H tf^S^HK 

S^l LflOIEI HH^!2h #71 ^ S^SF OREIb «S«fe E^l^ 

±± a HEiia Ami ^z^i hi§§ ^eie^^ ^i^mi-oi tmm ^#sib E^2i; # 

71 th4:3^ a CHOlEi HBfl"«*DI HH»2HS ««ofe 9MB- H27ll« aisaEAISMS o^7l 

S2j xiissi xuatia. 

#71 ^SiHIb 200-230*cO||A| 2«3AIZf OI^OISI s'§og ShOt, #71 HHff^c 

MHIOIDI^Cpolyiaide) £Eb SEIO}DIE(polywnidB-)£ OI^CHAIH, #71 71)01 M i35[H 
BCBCBenzoCycloButene), Otaafll «3 (Acrylic Resin) S 01 §rUS OI^CHSM 49BS M3-._ 

nan, #7i -uhv^S' s ^ orb 9711 oiiaj, »?r«SB»-.affl*>= 7ie #011 ixieis skoi, wh^^j 

3».-Sf #71 THOiM gi*, *sa* ( a ^EIS! - .B^2S OI^OIAlb .*W M?HX|^E|ej 

Diaf ;(anneai:lng)01l 4&£lb ^xjEIM SAIOfl 4IJI*lc'-BW ^WBO. 

0I9K. S BtSH tCrft fel^ti- .'-a'AIOI* £91 #£u[6l #AH6| aS«H3-. 

£ 5b £ ^SH| -«IS4AI3*IS & tr^¥0fi EAIt? a3£S'A|, 

S2|'-SS|#--0|EI|0|-SS» 7|^ "2Hg *j2J ^I^SSg yHW--«-a*SS 71*1 #EH2| ffN* 715011 CH^H 
Aj. .'SAI&fDI.; £E*r >flO|E a QIOIEj lUE^Oil Pl» £Alb »CRfO. 

EAiftf-tijarsoi, .a : '-i ^z.s. mm nom HHa(io3)oi" : «.aaoi 2 

01 tioim HH4!(io3)3t swsm. a^(ii2)t stt&e-aoiEi' ma(-M3)or «aaoi °d 
n, 01 ^ a^(ti2)2h -ss-a^ oi^tioi Eais-a-^Knwi aaaoi.asDi, 01 ±± a^(H2) a 
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#71 Eae? 05(I14)(HIA1 3& f «£i °JgUH£!(117)0l £K7| 731 1 S-^HCM °«n fll °ii§HH 

oim s «oiei BHEtt a^sisaj sis sis^ oiiSo. °° ° 

D-D Sf E-E= MSJXI^EI- §y 3M52J « "SlM QfoMEoSi. " 

»E 6air «37J9<J0D) feW TUOIE £5(102) S! §=35(104)1 Isjg*^ E^IOIQ. 

□}§a^§S%l s * ia - (,04) = oiesra Ara^ssoii am a i 

Ilslif ^a^^l^S?' &§f(Ta) ' § - EJ(9) ' ° hE,S(Sb) - E|&(Ti >' ^DIs(AI) es GIS2I 




#|....^W;M. aaWOBm - Jt&2.,Wm, tfEIS BCB(BenzoCycloButene), OjagTfl 

w «is.Esa»4i-ss ?ioi.E. 9B°r(i(£) ^oii TiioiM a' aioiEi 'm-= asBT iw oil 

32 Esaw^oi mom bcb oilf q&b* araa nmatim aoi uWsiilS: 1 

B|S(l08b.; ohraic contact layer)! StmKH OI^CHSD. — " - 

SK'I^H.^ JS'JEL? SB (spin mtm&nWHXdmU*** SfeV2 

7BOIM ,§3SHD| «SE|A| s « t ?||Q|e «E iejll aoiEF 

OIM. «7| tfia^(1l6)Sh 0|EA|«K1IO|E1 UH<5(E 5°l 113)S gg^Ofl S«E|7| ffligmi, S = 
itJ-; ,:ir'S6.l;6(Al); &W(Ta), °HE|g(Sb), EiiKTi) ES 0IS2J 0ISS2SE SSW ^ SIEK 

3Eii!, ±^ si Eai°i S5(ii2; ii4)2j imm mwm, oi i^ a c a oi 3q=»ni? 
in) Ahor ^sj aej 5B)s(iosb)i ijsmfDi, ml?eH)g%^?c:K anl1 "' 

0|UH ( 4 f 7l i»a(CH)^(HIA1^ 5aj#(108b)g gtSSI Xfl7)8«0f 2^°i 2S§P= 

ifalf ^S«al53i ic? (,08b)52K 4, ^ aiul ^ - 01 11 oi^ ^Eis# ( ro8aw 

2&\ 7II0IM 35(102) 5! |»EM(I00)5& 5! EfllSi 35(112, 114)g 5ttSKM U^Bf 
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£ 6d^ #91 ^ m?hxi^ei #ou m%^m ™£ol^ EPOOia. 

Ol HH^CUB) ™g ZHtl UH* p t ttSfttDI, S^sjoi sjS^sni iHT) 20. 

Sm'sIIS llfte"i!oS ,AI Ba8, °' 01 s»«™>s «a» as HaeStf aasra la 

£ftK)| OiaiO iXhM ass S^SSS «efsm 3 rHAiofl °n era mm me^l^ 

3 wsb esHxiiEfsj otygura oi^cHjqsi *fo S °° UI1 = H J °° 

5. s wsmai^ qiaioi ggtHiAi asi a^mcn sg sg! ^ ol77 „ # . HI .^ FU , 0 . 

■*a s§2£ sLH«iEi2j cHan sWIaTw oiwasi sis!*. lk^m S°ti 

goioiwxia. n s« ^issj aa* aA n °rss ^aa *7%g a ssls ofow 

21^01 Sf*fOBA| 5-45* tfofij,, ElilslSl EK* M5» 

HIAloW a^Xjs.t-,:S USOjltU-g £¥?|??(>lfe S>^ ^i 51 ^ -»*o««3B. rHs*LJ= oitimi 

a. agtehw^sai «2 39:»otfe-«sa en ft "mi ^lafr^- #«islf sSofSa 

JS3T 

911. qiaoi fjmn aat essssi «efo g 3 D^a s§£g stasia, mm $ 

"S«™S&fl«%J^S^^* *" W M ^ E ^ ^AICHI Ol^Oi 

AM, Oh£3 4= S ^SAIZ]£J UlggSOl 7feS|0|, tfiSAIl ^ °iQ. 

^1 #oii hi 1 stf^s nom a^i ^t,^ tiioim bh^^; 

#71 Till 1 ^^e, gm m * q. ^| ^gHHAfQiiAl M . 2 u^og Q4= 7H g f2 a 

;jioie HHii. a ssg^ ^oii ssa mm m^zi; 
f2 l^tf^tf 1 * 1 ^ 01 ' ^' fll 2 **a oioiEt-wi^ m m qioiei aH^oti 21a 

— — nil j I — 1 JLir^ 
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